More than 50 phenotypically distinct forms of hereditary deafness have been found in man (Konigsmark and McKusick, 1966; Procter and Procter, 1967) . On the basis of associated defects caused by the same gene, these can be separated into 10 different groups. These groups include: deafness associated with integumentary system disease (Robinson, Miller, and Bensimon, 1962) , heart disease (Fraser, Froggatt, and James, 1964) , skeletal disease (Forney, Robinson, and Pascoe, 1966) , eye disease (Alstrom et al., 1959) , nervous system disease (Matthews, 1950) , renal disease (Braun and Bayer, 1962) , thyroid disease (Batsakis and Nishiyama, 1962) , external ear malformations (Fourman and Fourman, 1955; Wildervanck, 1962) , as well as deafness with no associated defects, and hereditary deafness with other associations.
A Mennonite group has been found to offer an excellent opportunity for the study of some recessive hereditary diseases, for two reasons: excellent family records are available and the rate of consanguineous marriages is high. The two interrelated families described here were found in a health survey of conservative Mennonites in Lancaster County, Pennsylvania. In Family I, 2 of 8 children were affected with malformed low-set ears and conductive hearing loss, while in Family II, 3 of 12 living sibs were similarly affected. Though two types of external ear deformities and hearing loss have been reported (Fourman and Fourman, 1955; Wildervanck, 1962) Each of the affected children was tested in the Hospital's Hearing and Speech Center, with a standard testing procedure and criteria (Berlin, 1965) . The battery of tests included: air conduction, bone conduction, speech reception threshold, speech discrimination and tone decay; the short-increment sensitivity index (SISI), and the alternate binaural loudness balance test were done when appropriate. In addition, all affected children had caloric vestibular tests, and physical and neurological examinations. Chromosomal analyses were done on two affected children, skull x-rays on two, temporal bone polytomograms on one, and an exploratory tympanotomy on one patient. Psychological testing was done on three affected children.
Findings
Ear Deformity. All six affected children showed this defect to some extent bilaterally. The pinna was small, sometimes low-set, with a large overturned skin flap at its dorsal edge. The mildest form of the deformity showed only minimally deformed pinna. However, in the most severe forms, the pinna was low-set, quite small, and half-moon in shape (Fig. 1, 2 , and 3).
Mental Status. By history three of the six affected children (Fig. 4) The two children in Family I had genu valgum, but this may be an independent trait since their mother had a similar appearance and none of the children in Family II were affected. These two children also showed slight clinodactyly, not seen in any of the other children.
One child (II. 1) had marked pes planus and valgus, not seen in any of the other children.
Neurological and vestibular examinations were normal in all six affected children.
Case Reports Case 1. The proband (I. 1) was a 10-year-old girl, with one ear mildly affected and one moderately affected. She first sat up at 9 months, later than her 2 older sibs, though she did walk at 13 months. The family gradually became aware of a hearing loss, probably alerted to expect it by the deformed external ear. She spoke her first words at about 2 years of age, and could form sentences by 6 years of age. She did well in a special class in public school. Testing at her school placed her IQ in the 40 to 60 range.
On physical examination she was small for her age (117 cm., 22-3 kg.), with a grade 2/6 systolic ejection murmur loudest at the apex, and transmitted to the carotids. She had slight asymmetry of the mouth and bilateral genu valgus. Physical examination was otherwise normal. Audiologically, her right ear was normal; Case 4. II. 2, an 18-year-old brother, was 166-4 cm. tall and weighed 56-9 kg. He spoke poorly, probably due to poor hearing. He was able to finish the eighth grade at a parochial school in regular classes. His pinnae were severely affected ( Fig. 2 and 3) ; one was quite low-set.
Case 5. II. 3, a 6-year-old boy, was normal on physical, neurological, and vestibular examination except for a 2/6 systolic murmur. The best two frequency averages in the speech range were 67 dB HL in the left ear and 5 dB HL in the right ear. His pinnae were mildly deformed ( Fig. 2 and 3) .
He had a mental age of 5 8/12 years with an IQ of 98 on the Stanford Binet intelligency scale Form L-M. He scored in the mental age level 3-9, with a quotient of 65 on the Peabody Picture Vocabulary Test. His vocabulary was poor relative to his normal intelligence.
Case 6. II. 4, a 5-year-old girl, had a completely normal physical, neurological, and vestibular test. She had no systolic murmur. Her language development score was below the 18-month level, with visual motor and form perception functioning in the 2-to 3-year range. Her over-all ability was in the 40 to 60 IQ range. Though she apparently could hear well in response to verbal commands, we were unable to obtain criterion level pure tone test results with this child.
Remainder of Family. The parents in these two families were not affected with the syndrome described. In Family I, the maternal great grandfather and two paternal uncles had a hearing loss in their 5th to 6th decade of life. In Family II, the father was 46 years old and had a neural hearing loss without an air-bone gap. The paternal grandfather had a hearing loss since his 6th decade of life, and three paternal cousins were mentally retarded, one with histidinaemia. Discussion Syndrome. The features of this syndrome can be divided into those which appear in all affected and those which are inconstant. Features present in all affected include: (1) pinna deformity, varying greatly in degree (Fig. 1, 2 , and 3), (2) conductive hearing loss, usually bilateral, and varying from mild to severe. The following features were present in only some of the affected, but probably are features of the syndrome: (a) low-set ears, present in three of the six affected; (b) mental retardation, present in three of the affected; (c) immature external genitalia, present in all affected males.
In addition to these features, five of the six affected children were smaller than their sibs. Three had a high arched palate, and five had a systolic murmur with normal electrocardiograms and chest x-rays. Two of the four males had hypogonadism and all four males had immature genitalia.
Mental retardation was present in three of the six affected. The retardation was not associated with the amount of hearing loss, severity of pinna abnormalities, or any other features (Table) .
Three cousins of the children of Family II were retarded, and at least one had histidinaemia. Patient II. 3 also had a positive ferric chloride test for histidinaemia, as did both parents. The retarded child, II. 1, had a negative ferric chloride test but had a history of prolonged cyanosis immediately after birth. The third retarded child, I. 1, had a negative ferric chloride test, and no history of cyanosis or illness consistent with retardation.
There is no way of knowing the cause of the retardation; it may be part of the syndrome of ear deformity and deafness, it may be related to histidinaemia in one child, or it may be due to another rare recessive disorder.
External Ear Malformations. Three types of familial external ear malformations have been described. Potter (1937) presented five generations of a family with a pinna malformation but without hearing loss transmitted as an autosomal dominant. This deformity is somewhat similar to that in the present kindred, and best described as a small deformed, inverted pinna. None of these ears was low-set.
Fourman and Fourman (1955) described a family with pre-auricular pits and neural hearing loss. The hearing loss in our patients was conductive, and no pre-auricular pits were found. Wildervanck (1962) presented a family with dominantly transmitted conductive hearing loss associated with pre-auricular tags and malformed pinnae. In none were the ears malplaced. None of our patients had pre-auricular pits.
Origin of Hearing Loss. Audiograms on most of the affected children indicated a conductive hearing loss. In one patient (II. 2) the hearing loss was due to malformation of the middle ear bones, as documented at operation. Probably, middle ear malformation is responsible for the hearing loss in the remaining affected children.
Though several types of familial conductive hearing loss have been described, in only mandibulofacial dysostosis has a malformation of the middle ear bone been documented (Holborow, 1961 
